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(57) ABSTRACT

A door main body includes a through hole formed on an end
surface located at an end of the door main body in a rotation
axis direction of rotation of the door main body, a cable or
a hose being inserted through the through hole. A door frame
portion includes: a frame opening portion which is formed
on a surface opposed to the through hole and has a shape
corresponding to a movement trajectory of the through hole
when the door main body is opened or closed; and a slide
supporting member supporting the cable or the hose extend-
ing through the frame opening portion while sliding relative
to the frame opening portion.
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1
HINGED DOOR

TECHNICAL FIELD

The present invention relates to a hinged door including
a cable or hose extending between a door main body and a
door frame portion.

BACKGROUND ART

For example, in the case of manipulating an electrical
apparatus attached to a hinged door, a power supply cable
may be provided to extend between a door main body and
a door frame portion. A metal fitting is commercially avail-
able, which allows the cable to extend between surfaces of
the door main body and the door frame portion on which
hinges are attached. However, in a case where such a metal
fitting is used, a certain length or more of the cable between
the door main body and the door frame portion needs to be
secured. In this case, when the door main body is opened, the
cable exposed from between the door main body and the
door frame portion becomes large in length. When the cable
exposed from between the door main body and the door
frame portion is large in length, there is a problem that, for
example, the cable tends to be damaged by a human act.

According to PTL 1, for the purpose of providing an
electric wire (10) between a door (3) and a door frame (4)
and protecting the electric wire, proposed is a power supply
metal fitting including a connecting body (1) having one end
which slides on an upper end edge of the door and the other
end fixed to the door frame, the electric wire being inserted
through the connecting body (1). According to this configu-
ration, since the electric wire comes out from the upper end
edge of the door, the electric wire is exposed little.

CITATION LIST
Patent Literature

PTL 1: Japanese Examined Utility Model Application
Publication No. 4-52360

SUMMARY OF INVENTION
Technical Problem

However, in a case where the power supply metal fitting
of PTL 1 is used for the hinged door, a large space for
providing an intermediate member (connecting body) con-
necting the door main body (door) and the door frame is
necessary between the upper end edge of the door main body
and the door frame. Therefore, in a case where such a space
cannot be secured due to structural limitations of the door
frame portion and the periphery of the door frame portion,
the intermediate member cannot be provided. The same
problem occurs when providing a hose for compressed air or
operating oil between the door main body and the door
frame.

The present invention was made under these circum-
stances, and an object of the present invention is to provide
a hinged door configured such that: a cable or hose is
provided between a door frame portion and a door main
body; an intermediate member provided between the door
main body and the door frame portion is not required; and
the cable or hose exposed from between the door main body
and the door frame portion is small in length.

10

15

20

25

30

35

40

45

50

55

60

65

2

Solution to Problem

A hinged door according to an aspect of the present
invention includes: a door frame portion; a door main body
arranged inside the door frame portion; and an attaching
member by which the door main body is rotatably attached
to the door frame portion, wherein: a cable or a hose extends
between the door frame portion and the door main body; the
door main body includes a through hole formed on an end
surface located at an end of the door main body in a rotation
axis direction of rotation of the door main body, the cable or
the hose being inserted through the through hole; and the
door frame portion includes a frame opening portion which
is formed on a surface opposed to the through hole and has
a shape corresponding to a movement trajectory of the
through hole when the door main body is opened or closed
and a slide supporting member supporting the cable or the
hose extending through the frame opening portion while
sliding relative to the frame opening portion.

The present invention can provide the hinged door con-
figured such that: the cable or hose extends between the door
frame portion and the door main body; an intermediate
member provided between the door main body and the door
frame portion is not required; and the cable or hose exposed
from between the door main body and the door frame
portion is small in length.

Advantageous Effects of Invention

As above, the present invention can provide the hinged
door configured such that: the cable or hose extends between
the door frame portion and the door main body; an inter-
mediate member provided between the door main body and
the door frame portion is not required; and the cable or hose
exposed from between the door main body and the door
frame portion is small in length.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a front view of a hinged door according to
Embodiment 1.

FIG. 2 is an enlarged perspective view of an upper left
portion of the hinged door shown in FIG. 1 and is a diagram
showing a state where a door main body is closed.

FIG. 3 is an enlarged perspective view of the upper left
portion of the hinged door shown in FIG. 1 and is a diagram
showing a state where the door main body is opened.

FIG. 4 is an enlarged perspective view of the upper left
portion of the hinged door according to Embodiment 2 and
is a diagram showing a state where the door main body is
closed.

Description of Embodiments

Hereinafter, embodiments will be explained in reference
to the drawings. In the following explanations and drawings,
the same reference signs are used for the same or corre-
sponding components, and a repetition of the same expla-
nation is avoided.

Embodiment 1

The following will explain a hinged door 100 according
to Embodiment 1 in reference to FIGS. 1 to 3. First, a
schematic configuration of the hinged door 100 will be
explained in reference to FIG. 1. FIG. 1 is a front view of the
hinged door 100. The following explanation will be made on
the basis that upper, lower, left, and right sides on the sheet
of FIG. 1 respectively correspond to upper, lower, left, and
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right sides of the hinged door 100. In the present embodi-
ment, the hinged door 100 is provided at a longitudinal-
direction end surface (end panel) of a railcar. A near side of
the sheet of FIG. 1 is a car inner side, and a far side of the
sheet of FIG. 1 is a car outer side. The hinged door 100
includes a door frame portion 10 and a door main body 30.
A cable 90 is provided between the door frame portion 10
and the door main body 30 so as to extend between the door
frame portion 10 and the door main body 30.

The door frame portion 10 is a portion located at an outer
periphery of the door main body 30. The door frame portion
10 includes an upper door frame portion 11, a lower door
frame portion 12, a right door frame portion 13, and a left
door frame portion 14. These door frames are respectively
formed by a ceiling plate inside a car, a floor panel inside the
car, a right wall of the end surface of the car, and a left wall
of the end surface of the car. In the present embodiment, the
door frame portion 10 is formed by members which define
the car inner side. However, the door frame portion 10 may
be a so-called “door frame” integrally formed in a square
frame shape. The cable 90 penetrates the door frame portion
10 (upper door frame portion 11) and extends from the door
main body 30 to a ceiling space inside the car.

The door main body 30 is a member rotatably attached to
the door frame portion 10. Hinges 32 are attached between
the left door frame portion 14 and a left end surface 31 of the
door main body 30, and the door main body 30 rotates about
the hinges 32. To be specific, the hinges 32 are attaching
members by which the door main body 30 is rotatably
attached to the door frame portion 10. In the present embodi-
ment, a rotation axis direction of the door main body 30
corresponds to an upper-lower direction. The door main
body 30 is a single door. The door main body 30 rotates by
90° at most from a closed state to open toward the car inner
side but does not open toward the car outer side. The door
main body 30 is provided with a wiper. One end of the cable
90 is connected to a wiper driving device 33 that is an
electric device which drives the wiper. A space is formed
inside the door main body 30. The cable 90 extends through
this internal space of the door main body 30 to come out
from an upper end surface 34 of the door main body 30. The
door main body 30 is normally closed. However, in a state
where the cars are coupled to each other, the door main body
30 is kept open.

Next, a detailed configuration and operations of the
hinged door 100 will be explained in reference to FIGS. 2
and 3. Each of FIGS. 2 and 3 is an enlarged perspective view
of an upper left portion of the hinged door 100. FIG. 2 is a
diagram showing a state where the door main body 30 is
closed. FIG. 3 is a diagram showing a state where the door
main body 30 is opened (a rotation angle of the door main
body 30 is 90°). A lower left side of the sheet of each of
FIGS. 2 and 3 is the car inner side, and an upper right side
thereof is the car outer side. In FIGS. 2 and 3, a plate-shaped
member 15 perpendicular to the ceiling plate (upper door
frame portion 11) inside the car defines the ceiling space. In
the present embodiment, the member 15 constitutes a part of
the longitudinal-direction end surface of the car. Therefore,
the member 15 is very difficult to machine because of its
structure. Further, various devices are arranged in the ceiling
space.

As shown in FIG. 2, a through hole 35 through which the
cable 90 is inserted is formed at the hinge 32 side of the
upper end surface 34 of the door main body 30, that is, at a
hanging side. The through hole 35 is provided on an end
surface (upper end surface 34) of the door main body 30
which is located at an end of the door main body 30 in the
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rotation axis direction of the hinges 32 and is not an end
surface (left end surface 31) of the door main body 30 on
which the hinges 32 are provided. The through hole 35
formed on the door main body 30 moves between a position
shown in FIG. 2 and a position shown in FIG. 3 by opening
or closing the door main body 30. To be specific, strictly
speaking, the through hole 35 draws an arc-shaped move-
ment trajectory about the rotation axis of the door main body
30. However, as in the present embodiment, in a case where
the through hole 35 is located close to the hanging side (in
the vicinity of the rotation axis of the door main body 30),
and the maximum rotation angle of the door main body 30
is 90°, a movement distance of the through hole 35 is short,
and the movement trajectory is almost linear. The same is
true for a case where the maximum rotation angle of the door
main body 30 is not 90° but not more than 100°.

A frame opening portion 16 which extends in a predeter-
mined direction so as to correspond to the movement
trajectory of the through hole 35 is formed on a surface
(upper door frame portion 11) of the door frame portion 10
which is opposed to the through hole 35. As above, since the
movement trajectory of the through hole 35 is almost linear,
the frame opening portion 16 is formed linearly. The frame
opening portion 16 extends in an opening direction of the
door main body 30 so as to be perpendicular to the closed
door main body 30. Further, as shown in FIG. 3, a guide
groove 17 having a concave cross section is formed on an
outer peripheral surface (surface defining the frame opening
portion 16) of the frame opening portion 16. A below-
described slide supporting member 18 is fitted in the guide
groove 17 so as to be slidable relative to the frame opening
portion 16. An accommodating portion 24 which accommo-
dates the slide supporting member 18 when the door main
body 30 is opened is provided inside the upper door frame
portion 11.

In FIG. 2, the frame opening portion 16 is formed in an
oval shape. However, the shape of the frame opening portion
16 is not limited to this and may be the other shape, such as
a square shape. Further, the frame opening portion 16 is only
required to be formed so as to correspond to the movement
trajectory of the through hole 35 and does not have to be
perpendicular to the closed door main body 30. The frame
opening portion 16 does not have to be formed linearly. For
example, in a case where the through hole 35 is far from the
hanging side of the door main body 30, the frame opening
portion 16 may be formed obliquely relative to the closed
door main body 30 so as to correspond to a line connecting
the position of the through hole 35 when the door main body
30 is closed and the position of the through hole 35 when the
door main body 30 is opened.

The slide supporting member 18 is a member which
supports the cable 90 extending through the frame opening
portion 16 while sliding relative to the frame opening
portion 16 in accordance with the opening or closing of the
door main body 30. The slide supporting member 18 slides
in a direction in which the frame opening portion 16 extends,
that is, in a direction corresponding to the movement tra-
jectory of the through hole 35. The slide supporting member
18 is mainly constituted by a supporting portion 19 and a
covering portion 20. The supporting portion 19 is a portion
supporting the cable 90 and is provided with a supporting
hole 21 whose diameter is larger than the diameter of the
cable 90. The supporting portion 19 supports the cable 90 in
a state where the cable 90 extends through the supporting
hole 21.

The covering portion 20 is a portion adjacent to the
supporting portion 19 and covering the frame opening
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portion 16. In the present embodiment, the covering portion
20 is located at the car inner side of the supporting portion
19. When the door main body 30 is closed, the covering
portion 20 covers a car inner side portion of the frame
opening portion 16. When the door main body 30 is opened,
the covering portion 20 is accommodated in the accommo-
dating portion. In the present embodiment, the covering
portion 20 is not provided at the car outer side of the
supporting portion 19 as shown in FIG. 3. Therefore, when
the door main body 30 is opened, a car outer side portion of
the frame opening portion 16 is opened. The reason why the
covering portion 20 is not provided at the car outer side of
the supporting portion 19 as above is because if the covering
portion 20 is also provided at the car outer side of the
supporting portion 19, and when closing the door main body
30, the covering portion 20 contacts the plate-shaped mem-
ber 15, and this prevents the slide supporting member 18
from sliding. If there is no such circumstance unlike the
present embodiment, the covering portion 20 may be pro-
vided at the car outer side of the supporting portion 19.

As can be understood from the above explanations, when
the door main body 30 is in a closed state (FIG. 2), the slide
supporting member 18 covers the frame opening portion 16
and supports the cable 90 which comes out from the upper
end surface 34 of the door main body 30. As the door main
body 30 opens, the slide supporting member 18 slides in a
direction (direction indicated by an arrow) toward the car
inner side and supports the cable 90 so as to prevent the
cable 90 from rubbing against the frame opening portion 16.
As above, according to the hinged door 100 of the present
embodiment, the cable 90 extends through the through hole
35 of the upper end surface 34 of the door main body 30 to
an inside of the door main body 30. Therefore, the length of
the cable 90 exposed from between the door main body and
the door frame portion can be reduced. In addition, a special
member such as an intermediate member does not have to be
provided between the upper end surface 34 of the door main
body 30 and the upper door frame portion 11.

Strictly speaking, the supporting portion 19 slides linearly
whereas the through hole 35 (cable 90) moves in an arch
shape. However, since the diameter of the supporting hole
19 is larger than the diameter of the cable 90, the supporting
portion 19 can keep supporting the cable 90. To easily deal
with the difference between the movement trajectories of the
supporting portion 19 and the cable 90, the entire slide
supporting member 18 or at least the supporting portion 19
may be made of an elastic material such as rubber. Further,
the through hole 35 and the supporting hole 21 may be
coupled to each other by a flexible pipe formed by a metal
spring-shaped member, or the cable 90 itself may be covered
with this flexible pipe. The slide supporting member 18 is
provided so as to slide inside the ceiling plate (upper door
frame portion 11). However, how to provide the slide
supporting member 18 is not limited to this. For example, a
pair of projecting members each including the guide groove
17 may be respectively provided at both short-length direc-
tion sides of the frame opening portion 16, and the slide
supporting member 18 may be provided so as to slide along
the projecting members.

Embodiment 2

Next, a hinged door 200 according to Embodiment 2 will
be explained in reference to FIG. 4. FIG. 4 is an enlarged
perspective view of an upper left portion of the hinged door
200 and is a diagram showing a state where the door main
body 30 is closed. Embodiment 2 is an embodiment in which
the maximum rotation angle of the door main body 30 is
180°. To be specific, the door main body 30 opens from the
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6

state of FIG. 4 toward the car inner side that is the near side
of the sheet of FIG. 4 and rotates until the door main body
30 becomes parallel to the wall of the end surface of the car.
In accordance with the rotation of the door main body 30, the
through hole 35 draws the arc-shaped movement trajectory.

As with Embodiment 1, the door frame portion 10 is
provided with the frame opening portion 16 and the slide
supporting member 18. However, the shapes and the like of
the frame opening portion 16 and the slide supporting
member 18 are different from those of Embodiment 1. FIG.
4 shows that the frame opening portion 16 and the slide
supporting member 18 are separated from each other. How-
ever, the slide supporting member 18 is actually placed on
the frame opening portion 16 so as to cover the frame
opening portion 16 (to slidingly contact an upper surface of
the ceiling plate). The frame opening portion 16 corresponds
to the movement trajectory of the through hole 35 and is
formed in an arc shape about the rotation axis of the door
main body 30 (i.e., the rotation axis of the hinges 32). A
rotation axis member 22 projecting upward is provided at
the ceiling space side of the door frame portion 10 (on the
upper surface of the ceiling plate) so as to be located on the
rotation axis of the door main body 30.

The slide supporting member 18 has a circular plate
shape, and a rotation axis hole 23 is formed at the center of
the slide supporting member 18. The rotation axis member
22 is inserted into the rotation axis hole 23. With this, the
slide supporting member 18 can rotate about the rotation
axis member 22, that is, the rotation axis of the door main
body 30. The slide supporting member 18 is mainly consti-
tuted by the supporting portion 19 and the covering portions
20. The supporting portion 19 is provided with the support-
ing hole 21 whose diameter is larger than the diameter of the
cable 90. The covering portions 20 are respectively located
at both sides of the supporting portion 19 in the circumfer-
ential direction (at the entire periphery of the slide support-
ing member 18 except for the supporting portion 19).

According to the present embodiment, when the door
main body 30 is in a closed state (FIG. 4), the covering
portion 20 located at a clockwise direction side of the
supporting portion 19 covers the frame opening portion 16.
As the door main body 30 opens, the slide supporting
member 18 rotates in a clockwise direction (slides in a
direction indicated by an arrow), and the covering portions
20 located at the clockwise direction side and counterclock-
wise direction side of the supporting portion 19 cover the
entire frame opening portion 16. This state where the entire
frame opening portion 16 is covered is maintained until the
rotation angle of the door main body 30 reaches 180°. As
above, even in a case where the door main body 30 rotates
until the rotation angle becomes 180°, the slide supporting
member 18 can support the cable 90 so as to prevent the
cable 90 from rubbing against the frame opening portion 16
and can cover the entire frame opening portion 16 regardless
of a rotation angle position of the slide supporting member
18.

The hinged door according to Embodiment 1 or 2
described above includes: a door frame portion; a door main
body arranged inside the door frame portion; and an attach-
ing member by which the door main body is rotatably
attached to the door frame portion, wherein: a cable extends
between the door frame portion and the door main body; the
door main body includes a through hole formed on an end
surface located at an end of the door main body in a rotation
axis direction of rotation of the door main body, the cable
being inserted through the through hole; and the door frame
portion includes a frame opening portion which is formed on



US 9,482,043 B2

7

a surface opposed to the through hole and has a shape
corresponding to a movement trajectory of the through hole
when the door main body is opened or closed and a slide
supporting member supporting the cable extending through
the frame opening portion while sliding relative to the frame
opening portion.

According to this configuration of the hinged door, since
the cable extends between the end surface of the door main
body which is located at the end of the door main body in
the rotation axis direction and the door frame, a special
member such as an intermediate member provided between
the door main body and the door frame portion is not
required, and the length of the cable exposed from between
the door main body and the door frame portion can be
reduced. With this, damages to the cable by humans when
the door main body is opened can be suppressed. Since the
intermediate member is not required, properties, such as a
waterproof property, airtightness, a heat insulation property,
and a soundproof property, of the hinged door can be
improved. Since the cable extends between the door main
body and the door frame without extending through the
inside of the intermediate member, the thickness of the cable
is not influenced by the intermediate member, so that the
thickness of the cable extending between the door main
body and the door frame can be made larger than that of the
cable of the conventional hinged door.

Further, in the above-described embodiment, the slide
supporting member includes a supporting portion supporting
the cable and a covering portion adjacent to the supporting
portion and extending in a direction in which the slide
supporting member slides, and the covering portion covers
at least a part of the frame opening portion. Therefore, a part
of'a human body, such as a finger, is prevented from getting
into the frame opening portion and therefore being injured,
and foreign matters can be prevented from intruding through
the frame opening portion into the devices in the ceiling
space.

The hinged door according to Embodiment 1 can be
configured such that: a maximum rotation angle of the door
main body is not more than 100°; the through hole is located
at a hanging side of the door main body; and the slide
supporting member slides linearly. According to this con-
figuration, the slide supporting member is only required to
be able to slide linearly. Therefore, the structure of the door
frame portion can be made simpler than a case where the
slide supporting member slides in a curved manner.

The hinged door according to the above-described
embodiment is provided at an end surface of a railcar, and
the door main body opens toward a car inner side. In a case
where the hinged door is provided at vehicles (such as
railcars) and buildings available to the public, the cable
incorporated in the hinged door is required to be hardly
exposed to the outside. The hinged door according to the
above-described embodiment can satisfy this requirement.
The hinged door according to Embodiment 1 or 2 may be
provided between a driver’s cab and passenger room of the
railcar or may be provided at a structure other than the
railcar.

In the hinged door according to the above-described
embodiment, each of the door main body and the door frame
portion is formed in a square shape. However, in the hinged
door according to Embodiment 1 or 2, the shape of each of
the door main body and the door frame portion is not limited
to the square shape. Further, the above-described embodi-
ment has explained a case where the cable comes out from
the upper surface of the door main body. However, the cable
may come out from not the upper surface but the lower
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surface of the door main body, and the frame opening
portion and the like may be formed on the lower door frame
portion. In the above-described embodiment, the rotation
axis direction of the door main body corresponds to the
upper-lower direction. However, the rotation axis direction
of the door main body may correspond to a left-right
direction. In this case, the through hole is formed on an end
surface of the door main body which located at an end of the
door main body in the left-right direction, and the frame
opening portion is formed on a surface of the door frame
portion which is opposed to the through hole.

The foregoing has explained the hinged door configured
such that the cable extends between the door frame portion
and the door main body. However, this configuration of the
hinged door is also applicable to a hinged door configured
such that a hose for compressed air or operating oil extends
between the door frame portion and the door main body. To
be specific, in the above embodiment, the hinged door may
include the hose instead of the cable.

The foregoing has explained the hinge as the attaching
member by which the door main body is rotatably attached
to the door frame portion. However, a member other than the
hinge may be used as the attaching member. For example,
the attaching member may be constituted by: rotation axis
members respectively projecting from the upper end surface
and lower end surface of the door main body in the upper-
lower direction; and bearing portions provided at the door
frame portion to respectively receive the rotation axis mem-
bers. Further, for example, the attaching member may be a
support arm which is driven by an actuator while supporting
the door main body and rotates the door main body relative
to the door frame portion.

The foregoing has explained the embodiments in refer-
ence to the drawings. However, specific configurations are
not limited to these embodiments. Design changes and the
like within the scope of the present invention are included in
the present invention.

INDUSTRIAL APPLICABILITY

The present invention is useful for a hinged door includ-
ing a cable or hose provided to extend between a door main
body and a door frame portion.

REFERENCE SIGNS LIST

10 door frame portion

16 frame opening portion

19 slide supporting member

18 supporting portion

20 covering portion

30 door main body

34 upper end surface (end surface located at an end in a
rotation axis direction)

35 through hole

90 cable

100, 200 hinged door

The invention claimed is:

1. A hinged door comprising:

a door frame portion;

a door main body arranged inside the door frame portion;
and

an attaching member by which the door main body is
rotatably attached to the door frame portion, wherein:

a cable or a hose extends between the door frame portion
and the door main body;
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the door main body includes a first through hole formed
on an end surface located at an end of the door main
body in a rotation axis direction of rotation of the door
main body, the cable or the hose being inserted through
the first through hole; and
the door frame portion includes
a second through hole which is formed on a surface of
the door frame portion, the surface being located
opposed to the first through hole, the second through
hole having a shape corresponding to a movement
trajectory of the first through hole when the door
main body is opened or closed, and
a slide supporting member supporting the cable or the
hose extending through the second through hole
while sliding relative to the second through hole.

2. The hinged door according to claim 1, wherein:

the slide supporting member includes a supporting por-
tion supporting the cable or the hose and a covering

10

15

10

portion adjacent to the supporting portion and extend-
ing in a direction in which the slide supporting member
slides; and

the covering portion covers at least a part of the second
through hole.

3. The hinged door according to claim 2, wherein:

a maximum rotation angle of the door main body is not
more than 100°;

the first through hole is located at a hanging side of the
door main body; and

the slide supporting member slides linearly.

4. The hinged door according to claim 3, wherein:

the hinged door is provided at an end surface of a railcar;
and

the door main body opens toward a car inner side.

5. The hinged door according to claim 1, wherein each of

the door main body and the door frame portion is formed in
a quadrangular shape.
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